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DETAILED ACTION 



Claim Rejections - 35 USC §112 

The following is a quotation of tlie second paragrapli of 35 U.S.C. 1 12: 

The specification shall conclude with one or nnore claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

1 . Claims 15-17 and 26-28 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. Claim 15 recites, "the register includes a valid 
indication indicative of whether or not the register the ECC error recorded in the register 
is valid", which is incompressible and it is unclear how claim 15 relates to claim 6 from 
which it depends. 

Claims 16 and 17 depend from claim 15, hence inherit the deficiencies in claim 15. 
Claims 26-28 cite similar language as in claims 15-17. 



Claim 21 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 21 recites, "the ECC check circuit, if the access is a 
write which overwrites the ECC error in the memory, is configured to inhibit signaling the 
ECC error", which is incompressible. It is unclear how an ECC error can be signaled. 

Claim 33 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
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regards as the invention. Claim 33 recites, "a reorder buffer coupled to receive a 
second indication indicating tlie ECC error, and wherein the reorder buffer is configured 
to generate the indication to the microcode unit responsive to retiring an instruction 
which generated, during execution, the access for which the ECC error is detected.", 
which is incompressible. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

2. Claims 1-3, 6, 7, 12-17, 21-28, 32, 33 and 35 are rejected under 35 
U.S.C. 102(b) as being anticipated by Bonke; Carl et al. (US 5812564 A, hereafter 
referred to as Bonke). 

35 U.S.C. 102(b) rejection of claims 1 , 23 and 35. 

Bonke teaches an apparatus comprising: an error correction code ECC check circuit 
configured to detect an ECC error in response to an access to first data in a memory 
(Check Symbol/Syndrome Generator Circuitry 130 and Error Corrector Circuit 134 in 
Figures 2, 4 & 5 in Bonke is an error correction code ECC check circuit configured to 
detect an ECC error in response to an access to first data in a non-volatile memory 
device, magnetic disk 14 in Figure 1 of Bonke); and a microcode unit coupled to receive 
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an indication tliat the ECC check circuit has detected the ECC error (Program ROM 
202, IVlultipiexor 203, Program Address Counter 204, First Instruction Decode And 
Control Circuit 214 and Second Decoding Means 215 in Figure 5 of Bonke comprise a 
microcode unit coupled to receive an indication that the ECC check circuit has detected 
the ECC error), wherein the microcode unit, in response to the indication, is configured 
to dispatch a Microcode routine stored by the microcode unit, wherein the microcode 
routine includes instructions which, when executed, correct the ECC error in the 
memory (the microcode unit comprising Program ROM 202, Multiplexor 203, Program 
Address Counter 204, First instnjction Decode And Control Circuit 214 and Second 
Decoding Means 215 in Figure 5 in Bonke dispatches microcode from microcode store 
Program ROM 202 to correct errors in response to the Error Detection Circuitry of 
Figure 4). Circuitry to the right of Data Bus 222 in Figure 5 is execution circuitry 
configured to executed instructions from the microcode unit in Figure 5. 

35 U.S.C. 102(b) rejection of claim 2. 

Bonke teaches that the ECC check circuit is coupled to receive first ECC data and 
second ECC data, and wherein the ECC check circuit is configured to detect the ECC 
error responsive to the first ECC data and the second ECC data, and wherein the first 
ECC data is generated from the first data in response to storing the first data in the 
memory, wherein the first ECC data is read in response to the access, and wherein the 
second ECC data is generated from the first data in response to the access (Note: the 
syndrome generators in Figure 4 of Bonke by design are configured to receive a first 
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ECC data stored in memory and to produce a second ECC from the corresponding data 
stored in memory; syndromes by definition are the difference between the first ECC 
data and the second ECC data hence a syndrome generator is inherently configured to 
receive the first ECC data and second ECC data and produce syndromes to detect an 
ECC error responsive to the first ECC data and the second ECC data). 



35 U.S.C. 102(b) rejection of claim 3. 

Bonke teaches an ECC generator coupled to the ECC check circuit and coupled to 
receive the first data in response to the access, wherein the ECC generator is 
configured to generate the second ECC data (Note: as pointed out in the rejection to 
claim 1 , above, a syndrome generator requires an ECC check circuit to produce a 
second ECC from the corresponding data stored in memory since, by definition, a 
syndrome is the difference between the first ECC data and the second ECC data). 

35 U.S.C. 102(b) rejection of claims 6 and 24. 

Col. 18, lines 28-46 in Bonke teach that syndromes are stored in syndrome generator 
shift registers (Note: syndromes are a record of ECC errors). 

35 U.S.C. 102(b) rejection of claim 7. 

Col, 18, lines 28-46 in Bonke teach that syndromes are stored in syndrome generator 
shift registers (Note: syndromes are used to calculate the error location polynomial, 
hence are an indication of the ECC error location). 
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35 U.S.C. 102(b) rejection of claim 12. 

Col. 18, lines 28-46 in Bonke teach that syndromes are stored in syndrome generator 
shift registers (Note: syndromes are used to calculate the error location polynomial, 
hence are an indication of the ECC error location). 

35 U.S.C. 102(b) rejection of claim 13. 

Col. 18, lines 28-46 in Bonke teach that syndromes are stored in syndrome generator 
shift registers (Note: syndromes are an indication of whether the error is in the first data 
or in ECC data corresponding to the first data). 

35 U.S.C. 102(b) rejection of claims 14 and 25. 

If any of the syndromes in Figure 4 of Bonke are non-zero, then control is passed to the 
Microcode unit of Figure 5 and syndromes are read from the syndrome generator shift 
registers into the Error Corrector 134. 

35 U.S.C. 102(b) rejection of claims 15-17 and 26-28. 

If the syndromes are all zero then en-or correction is bypassed and stored data is 
assumed valid. 

35 U.S.C. 102(b) rejection of claim 21. 
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Note: If the syndromes are all zero, i.e., there is no error in newly stored data, the error 
corrector circuit 134 in Figure 2 and 5 of Bonke is inhibited. 



35 U.S.C. 102(b) rejection of claims 22 and 32. 

Steps 290, 294 and 300 teach a trap to software If an uncorrectable error is detected. 



35 U.S.C. 102(b) rejection of claim 33. 

Syndrome generator 160 in Figure 4 provides a second error indication (syndrome 
generator shift registers for Syndrome generator 160 generates a second indication in 
response to receiving a ECC data indication). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



Application/Control Number: 10/023,310 



Art Unit: 2133 



Pages 



3. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bonke; Carl et al. (US 5812564 A, hereafter referred to as Bonke) in view of Yoshimura; 
Yoshimasa (US 5848076 A). 

35 U.S.C. 103(a) rejection of claim 4. 

Bonke, substantially teaches the claimed invention described in claims 1-3 (as rejected 
above). 

However Bonke does not explicitly teach the specific use of a separate or second 
memory for storing ECC. 

Yoshimura, in an analogous art, teaches a separate or second memory for storing ECC 
(see ECC memory 21 in Figure 1 of Yoshimura). Note: col. 1, lines 34-48 of Yoshimura 
teach that such an arrangement provides the ability to maintain the current data 
memory capacity without having to modify the data storage units. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Bonke with the teachings of Yoshimura by including an 
additional step of use of a separate or second memory for storing ECC. This 
modification would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, because one of ordinary skill in the art would have recognized that 
use of a separate or second memory for storing ECC would have provided the 
opportunity to maintain the current data memory capacity without having to modify the 
data storage units. 
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35 U.S.C. 103(a) rejection of claim 5. 

Check Symbol/Syndrome Generator Circuitry 130 in Figure 1 & 4 of Bonke serves as an 
encoder during write operations and a syndrome generator during read operations and 
is configured to rewrite data to non-volatile memory, after error correcting (Note: 
rewriting data to non-volatile memory requires the generation of a third ECC data). 

4. Claims 8, 18-20 and 29-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bonke; Carl et al. (US 5812564 A, hereafter referred to as Bonke). 

35 U.S.C. 103(a) rejection of claim 8. 

Bonke substantially teaches the claimed invention described in claims 1-3, 6, 7 and 23 
(as rejected above). 

However Bonke does not explicitly teach the specific use of a register for storing an 
indication of the location comprising the address in the memory. 
Col. 28, lines 52-54 in Bonke teach that the error correction device in Bonke can be 
configured for erasure correction, which inherently comprises the external address 
location of data, such as physical location or physical address location of data. It would 
be obvious to provide temporary storage of this data based on obvious engineering 
design choices since the error corrector must wait until syndromes are calculated before 
correcting any errors. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Bonke by including an additional step of 
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storing an indication of the location comprising the address in the memory. This 
modification would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, because one of ordinary skill in the art would have recognized that 
storing an indication of the location comprising the address in the memory would have 
provided the opportunity to provide temporary storage of this data based on obvious 
engineering design choices since the error corrector must wait until syndromes are 
calculated before correcting any errors. 

35 U.S.C. 103(a) rejection of claims 18 and 29. 

Bonke substantially teaches the claimed invention described in claims 1-3, 6, 7 and 12- 
17 (as rejected above). The Examiner asserts that inverting a bit in the first data which 
is indicated as being in error is and error correction step performed by the error 
corrector 134 in Figure 2 & 4 in Bonke under the control of the microcode unit. In 
addition. Check Symbol/Syndrome Generator Circuitry 130 in Figure 1 & 4 of Bonke 
serves as an encoder during write operations and a syndrome generator during read 
operations and is configured to rewrite data to non-volatile memory, after error 
correcting (Note: rewriting data to non-volatile memory requires the generation of a third 
ECC data). 

However Bonke does not explicitly teach the specific use rewriting the first data back to 
the memory. 

The Examiner asserts that, as pointed out above, the ECC interface in Bonke is clearly 
configured to rewrite data back to the memory. One of ordinary skill in the art at the 
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time the invention was made would have been highly motivated to carry out the step of 
rewriting the first data back to the memory in order to ensure the integrity of memory 
data. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to with the teachings of Bonke by including an additional step of 
rewriting the first data back to the memory. This modification would have been obvious 
to one of ordinary skill in the art, at the time the invention was made, because one of 
ordinary skill in the art would have recognized that rewriting the first data back to the 
memory would have provided the opportunity to ensure the integrity of memory data. 

35 U.S.C. 103(a) rejection of claims 19 and 30. 

Hold A 244, Hold B 246, LIFO 228, LIFO 230 and Register File 216 in Figure 5 of Bonke 
are special purpose registers coupled to the memory for providing access to the 
memory separate from a read/write access path to the memory, and wherein the 
microcode routine includes instructions to read and write the special purpose registers 
to correct the ECC error in the memory. 

35 U.S.C. 103(a) rejection of claims 20 and 31. 

LIFO 228 and LIFO 230 in Figure 5 of Bonke are under the control the microcode unit. 
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5. Claims 9-1 1 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bonke; Carl et al. (US 5812564 A, hereafter referred to as Bonke) in view of 
Hetherington; Ricky C. et al. (US 4995041 A. hereafter referred to as Hetherington). 

35 U.S.C. 103(a) rejection of claims 9 and 34. 

Bonke substantially teaches the claimed invention described in claims 1-3, 6, 7 and 23 
(as rejected above). 

However Bonke does not explicitly teach that the ECC device in Bonke is used for 
cache memory. 

Hetherington, in an analogous art, teaches ECC for use on cache memory. One of 
ordinary skill in the art at the time the invention was made would have been highly 
motivated to combine the teachings of Bonke with the teachings in the Hetherington 
patent since Bonke provides an ECC interi'ace between memory devices for a host 
system and the host system at increased data transfer rates (col. 3, lines 1-10 in Bonke) 
and cache a peripheral memory device for a host system. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Bonke with the teachings of Hetherington by using the 
ECC interface taught in the Bonke patent for a cache memory. This modification would 
have been obvious to one of ordinary skill in the art, at the time the invention was made, 
because one of ordinary skill in the art would have recognized that using the ECC 
interface taught in the Bonke patent for a cache memory would have provided the 
opportunity to increase data transfer rates (col. 3, lines 1-10 in Bonke). 
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35 U.S.C. 103(a) rejection of claims 10 and 11. 

Col. 28, lines 52-54 In Bonke teach that the error correction device in Bonke can be 
configured for erasure correction, which inherently comprises the external address 
location of data, such as physical location or physical address location of data. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Shimizume; Kazutoshi (US 5528608 A) teaches a de-interleave 
circuit suitable for use in a digital data regenerating apparatus of a disk player capable 
of playing back a digital audio disk called a minidisk. Poeppelman; Alan D. et al. (US 
61 75941 B1 ) teaches performing error correction upon a block of block-encoded data. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph D. Torres whose telephone number is (703) 
308-7066. The examiner can normally be reached on M-F 8-5. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on (703) 305-9595. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (^C) at 866-217-9197 (toll-free). 




